
ADVISORY CIRCULAR 
DEPARTMEST OF TRASSPORTATIOS 

Federal Aviation Administration 

Washington, D.C. 

S u  bject : PFWDTCION OF RETRACTABLE LANDING 0 3 R  FAILLTJES 

1. PURPOSE. W s  advisory circular updates s ta t  is t ica l  informat ion 
related to landing accidents involving aircraft with retractable 
landing gear and suggests procedures to minimize those accidents. 

2. CANCELLATION. Advisory Circular 20 -34C, Prevent ion of Retractable 
Landing Gear Failures, dated May 17, 1979, is canceled. 

3. DISCUSSION. A review of the Federal Aviation Mministration ' s 
General Aviation Accident Factual Reports for the year 1979 disclosed 
that 1,002 airplanes equipped with retractable landing gear *re 
involved in accidents. Of those 1,002 airplanes, 106 or 10.5 percent 
were involved in "landing gear" accidents. F'urther study s b d  that 
63 percent of the 106 accidents *re the result of a human factor and 
37 percent involved nxhanical/technical reasons. Accidents involving 
retractable landing gear can be reduced with deliberate, careful, and 
continued use of the checklist by pilots, and the performance of 
maintenance, as recornended by the aircraft manufacturer, by qualified 
personnel. 

4. OPERIITIOWL FACrOPS AKD PEXCENTAGES INVOLVED IN RETRACTABLE W 
AIRCRAFT ACCIDrnTS. 

a .  Neglected to extend landing ge?r -- 35.8 percent. 

b. Inadvertent retraction of landing gear -- 10.3 percent. 

c .  Activated gear, but failed to check gear p s i t i on  -- 11.3 percent 

d. Misused emergency gear s y s t a  -- 0.3 percent. 

e.  Retracted gear prematurely on takeoff -- 2.8 percent. 

f . Extend gear too late -- 1.8 percent. 
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5. PREVENTION OE' GEAR UP OR COLLAPSED GEAR LANDINGS. 

a .  We recormend the  following t r i e d  and proven landing procedures to 
deter inadvertent  &eels up o r  inadvertent  gear r e t r a c t i o n  during touchdown 
and ro l lou t :  

(1) Ch the  downwind leg ,  or a t  the  f i n a l  approach f i x  inbound, make it 
a hab i t  to complete t h e  recaranended landing gear decklist f o r  your a i r c r a f t .  
This  a c m p l i s h e s  two purposes. It ensures tha t  ac t ion  has been taken to 
lower the  gear, and it increases your awareness so you can recheck the  gear- 
down indica tors  prior to landing. 

( 2 )  Complete the  landing roll and clear the runway before operating 
any l eve r s  or switches unless good operating prac t ices  d i c t a t e  otherwise. This 
w i l l  accce~lplish the  following: me landing gear s t r u t  sa fe ty  switches w i l l  be 
actuated,  deact ivat ing the  landing gear r e t r a c t  system. After  r o l l o u t  and 
c lea r ing  the  runway, you w i l l  be able  to focus a t t en t ion  on the a f t e r  landing 
check l i s t  and to iden t i fy  the proper controls .  

b. W e  suggest the  following f o r  a n s i d e r a t i o n  by the  owner/operator: 

(1) Provide a condensed d ~ e c k l i s t ,  munted in view of the p i l o t ,  .as 
a reminder f o r  its use and easy reference. 

( 2 )  Per iodica l ly  review the  landing gear emergency extension 
procedures f o r  your a i r c r a f t  . 

( 3 )  Be fami l i a r  with the  landing gear warning horn and warning 
l i g h t  systems of your a i r c r a f t .  Use the  b r n  system to cross-check the  
warning l i g h t  system *en an unsafe a n d i t i o n  is mted .  

( 4 )  Review the  procedure f o r  replacing l i g h t  bulbs i n  the landing 
gear  warning l i g h t  d isplays  fo r  your a i r c r a f t ,  so t h a t  you can properly 
replace  a bulb to determine i f  the  bu lb ( s )  in the  d isplay  is good. Check to 
see i f  spare bulbs a r e  avai lable  in  the a i r c r a f t  spare bulb supply before 
f l i g h t .  

( 5 )  Have known landing gear def ic iencies  corrected before f l i g h t .  

RFMEPIBER, AS A PILOT YOU ARE RESPONSIBLE FDR THE SAFE OPERATION OF YOUH 
AIRCRAFT. 

6. MECHANICAL FAILURE. Mechanically-induced f a i l u r e s  of r e t r ac tab le  landing 
gear  have involved: 

a .  Metal fa t igue/ fa i lure .  

b. Improper i n s t a l l a t i o n  of pa r t s .  

c. Improperly secured pa r t s .  
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d. Use of non-standard parts. 

e . Rupture of hydraulic lines. 

f .  Failure of electrical wire connections, relays, contactors, 
and/or actuators. 

g . Malfunctions of warning systems. 

h . Inoperative l i m i t  and safety switches . 
i. Uplocks failed to release. 

j . Downlocks failed to engage. 

k. Wheels janmed or up in iheelwells. 

1. Chains have disengaged from sprockets. 

m. Cables fouled in p l l e y s  . 
n. Slide tubes became bund due to contamination and corrosion. 

o. Torque tubes and drag struts were bent due to excessive loads being 
applied. 

Many of those difficulties were found to be the result of improper rigging and 
a d j u s m t ,  lack of lubrication and/or an insufficient program for the preva- 
tion and control of corrosion. 

7. P- m C E .  It is a good practice 
to use the information furnished by aircraft 
manufacturers in servicing your ai;craft . 
Particular attention should be directed toward 
keeping the landing gear, &eelwell, and adjacent 
areas clean and free of rmd and debris. Dirty 
switches and valves may cause false safe light 
indications or interrupt the extension cycle 
before the landing gear is completely down and 
locked. Repair or replace protective boots 
that are damaged or missing. Wersize or 
recapped t i res  may cause landing gear to stick 
in the wheelwell and prevent extension. Assure 
that shock struts  are properly inflated and 
the pistons are kept clean. Lubricate Landing Keep Gear Clean : 

gear in accordance with the mufacturer  's instruc- 
tions. Wipe off excess grease d e n  lubricating 
landing gear system. Establish a program for 
corrosion prevention and control for your air- 
craft  to preclude i t s  effect upon proper operation/ 
failure of landing gear structure and parts. 
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8. REQUIRED MAINTENANCE. During the annual, 100-hour or progressive landing 
gear  inspection cycle, the  a i r c r a f t  is placed on jacks and the gear m p l e t e l y  
inspected f o r  condition, rigging, and proper operation, including the  warning 
system. Intermediate inspection and servicing w i l l  fu r the r  ensure agains t  
landing gear  system malfunction. 

a .  How of ten  s h a l l  a landing gear system be inspected and serviced? As 
o f t e n  as it is necessary to assure proper function of the landing gear system. 
A t  l e a s t  as o f t en  as Federal Aviation Fkqulations, including applicable 
A i m r t h i n e s s  Direct ives,  require. It is recomnended t h a t  the  a i r c r a f t  
manufacturer's ins t ruc t ions  fo r  inspection frequency and procedure be 
followed. 

b. An ideal  time f o r  an interim inspection of the landing gear system 
would be during t h e  p i l o t ' s  p r e f l i g h t  inspection. 

c . When a i r c r a f t  are aperated frm rough surfaces or are used f o r  s tudent  
ins t ruc t ion ,  mre frequent inspections may be in order. When a hard landing is 
experienced or the  gear  s t r i k e s  an cb jec t  &ile taxi ing ,  it is wise to inspect  
f o r  damage. Damage may occur and r igging may be affec ted  by sharp turns  a t  
high t a x i  speeds, by f a u l t y  technique during a crosswind landing, or by taxi ing  
o f f  a hard surface i n t o  deep mud or snow. 

d .  Awareness of our human l imi ta t ions ,  those of the  a i r c r a f t  w opera te ,  
and the  proper appl ica t ion  of good maintenance p rac t i ces  can e f f e c t  a sub- 
s t a n t i a l  reduction i n  accidents  involving re t r ac tab le  landing gear ,  and a 
s u b s t a n t i a l  improvement i n  avia t ion  safe ty .  

d M. C. BEARD 

.Director of Airworthiness 
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